The primary function of the 64-m telescope, situated at Tidbinbilla near Canberra, is to communicate with and to control NASA's unmanned interplanetary space craft (Reid et al. 1973) . Similar telescopes are situated at Goldstone in California and in Madrid and are part of the NASA-JPL Deep Space Network (DSN). Under the Host Country Radio Science Agreement between the U.S. and Australia the telescope is available to Australian astronomers at times outside those committed to normal tracking. A radiometer operating at X = 13.5 mm has been built by CSIRO for use on the 64-m telescope. It was initially used for VLBI observations of water vapour masers on baselines between the U.S., Australia and USSR .
scaled from components designed by JPL and operating at 15 GHz, provide full illumination of the 64-m aperture.
The SPACEKOM mixer-preamplifier employs a balanced waveguide mixer tuned for optimum performance at the 6i6--5 23 transition of water vapour (22.2350 GHz). The mixer is followed by a low-noise preamplifier; the mixer-preamplifier unit has a gain of 25 dB. The single side-band system temperature with the telescope pointed at the zenith is 1350 K. This figure includes contributions of the atmosphere, feed, polarizer and waveguide losses together with the losses of the Dicke switch and a safety switch which protects the mixer from the high radiated power levels from the S-band transmitter.
A Hughes Gunn-diode oscillator (Barpawski et al. 1976 ), phase-locked to the 100 MHz output of the hydrogen maser frequency standard at Tidbinbilla, is used as the first local oscillator fixed at 22.1 GHz. As the power output of the oscillator is about 80 mW, the same L.O. can be used in the future to supply power to a second radiometer accommodating the other polarization.
The second frequency conversion occurs in the control room, where an HP frequency synthesizer, phase-locked to the hydrogen maser, is used as a second L.O. For spectral-line VLBI observations the frequency of the second L.O. and the centre frequency of the band-pass filter are varied from source to source to take account of the different charactertistic source velocities. For continuum observations the band-pass filter and second conversion are eliminated and the full i.f. bandwidth of 400 MHz is detected and recorded. The receiver gain is monitored through period injection of a calibrated signal from the diode noise source.
In preparation for the VLBI experiments we made preliminary measurements of the antenna performance at this, the shortest wavelength of operation at any of the DSN 64-m telescopes. Because of the limited time available for these measurements only the axial subreflector focusing capability was used. Probably some improvement in performance, particularly at low elevations, could have been achieved with lateral focusing adjustments.
At 13.5 mm wavelength the half-power beamwidth of the 64-m antenna is only 55" arc (0° .015), so telescope pointing and tracking capabilities are important parameters.
Antenna pointing and the determination of pointing offsets were performed by an on-line computer with the aid of programs developed by R.W. Livermore. Repeated right ascension and declination scans at 0° .001 and 0° .005 s" 1 were made through the strong compact continuum source G333.6-0.2 and the line source W49N, over a range of azimuth and elevation. Without any correction terms the absolute pointing for both of these sources showed a peak error of 1' arc, over the range of antenna coordinates covered by our limited measurements. However, by applying simple corrections, i.e. a constant plus a term proportional to hour angle, the scatter was reduced to less than 0° .002 r.m.s., or approximately i/8 of the HPBW. Measurements are under way at each of the wavelengths available on the telescope to determine these absolute pointing offsets and their variation across the sky.
The dependence of the aperture efficiency T; of a telescope on wavelength X is given by the expression
where TJ 0 is the aperture efficiency of the same telescope at long wavelengths and e is the r.m.s. deviation of the surface of the telescope from a perfect paraboloid. For the Goldstone 64-m telescope r\ 0 = 0.63 (Bathker 1969) , and e, which is elevation-dependent, lies between 1.1 and 1.5 mm (Reid et al. 1973) . Substituting these numbers in equation (1) we have calculated that the aperture efficiency rj of the Tidbinbilla telescope at 13.5 mm should lie between 0.16 and 0.25.
TABLE I
Flux density of sources at 13.5 mm Source Flux density (Jy)
We have also measured the aperture efficiency of the telescope by observing the compact source G333.6-0.2 through a range of elevation angles. The flux density of this source is known to be 69 Jy* (Caswell et al. 1976) ; allowing for a zenith attenuation of 0.5 dB we have calculated the maximum aperture efficiency of the telescope to be 0.22 at an elevation angle of 55°. At elevation 15° the antenna efficiency was found to be -0.11; the morphology of the efficiency versus elevation angle curve is similar to that of the Goldstone telescope at lower frequencies (Reid et al. 1973) . The maximum measured efficiency falls within the range of the predicted aperture efficiency figures and corresponds to a peak S/T a of between 4 to 5 Jy K _1 . Our first successful VLBI observations have shown that coherent integration times in excess of 5 min are possible in clear weather conditions, with hydrogen maser frequency standards at both telescopes . This implies an overall stability of the atmospheric path, local oscillator chains and maser stability of ~ 10"
14
. This value is close to the stability of the hydrogen masers themselves (Clark et al. 1972 ) and confirms our laboratory tests of the L.O. system, which shows phase errors of a few degrees over a time scale of several tens of minutes.
In Table I we tabulate the measured flux densities of a few strong sources at 13.5 mm.
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